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niVl^ We ' DU NLOP LIMITED a 

Street" C S?T ny ? f D , Un, °P House, igde? 

^ireet, M. James s, London SWi h„ 

!^S. < ! edare thC invent 'on ^ which £ 
pray that a patent may be granted to 

the method by which it isfo be performed 
to be particularly described in knd by the 
following statement:— y nc 

This invention relates to pneumatic tvres 

u« «„ , for . cxam P' c < those suitable for 
veSicfe". fUCkS and ° thcr commerce 

car K cass Wn re £r S V*^ ty P e Uprise, a 
carcass resinforced by a single nlv n f 

ssr*?? 'S? ex r 

toras, e.g. steel cords, and a tread 



mIS' !^ C ° rds ° f tWO of the P>ies having 50 

the miH d ° PPO r S,te biaS an 8 les relative to 50 
the mid-circumferential plane of the tvre 

"lat! e C \otf a l H ird P' y havin * 4!e 
relative to the mid-circumferential Dlan«- 
different to the angle to sa.d plane of the ' 
cords of the said two plies 55 1 

In this way the lateral stiffness of the ' 

t r e a a k d Cr a if, mb ' y 3nd „ hen « oveSS 
tread life may be optimized 
Adva ntagcousI the cords Qf P nw « d 

have an angle of I0--25' preferably " 



supported by rb^ffSeiK i££ ^ enables VhV ^^'{^/^ gg 
of several plies of inextensible cordon"? ^V ' ^"" lor fL twAJL? 



of severainis-c r • memory made up 
least of k °u f ,nexte nsible cords, two at 
least of which have a low bias anile for 
example in the range 10° to 25° 

Current radial ply truck tyres of for 
example s.ze IO.OO-R-20 have tread 
widths of the order of 185 ro 5rw 
associated with radi, of curla^ure^f Z 
tread radially outcr surface j™* ^ £ 
plane in the range 3 so mm tn snn i - It 
inflated but unloaded Ttate 5 °° mm thc 

We have now found however that in 
order to obtain a more uniform contact 
pressure distribution in the tyre ground 

^"^Ve n i2Sc^£^ a 'te I'" °\ --""on'maT^rV'fuHy 
outer surface in a traiSveSe dane s SSS ! ria "g"lf«l across its whole width but on y 
be greater i * ,1,;- -..^ Verse .P lane . sho "ld its side regions and not in the centre of 

the nre.alf#»r Tn ~ - i ^ 



plies tn'e latt er be.no th^r^CT^ 
lensioned on inflation A >h. ^tjg 
_ are sHDlceiffl fn the higher l» a H fr^gg 
appreciated that the stiffening fund Son of 
the higher angle layer will not be seriously 
impaired by damage to some of the cords 
therein e.g. by stone cutting when in use In 
present radial ply truck tvres ?he higher 
angle ply is generally the innermost plyand 
a fourth breaker ply is frequently provided 

re J?S2 ^JS"^y «* «*« 



65 
* 

70 



75 / 



80 



be greater ~i - ,u- l,<lu » vcrs « P'ane shou d 
Satfer profile ^ SUrfaCC Sh ° U,d havc a 

is IS?"! 10 the P rcsent invention there 
is provided a heavy duty radial d|£ 
pneumatic tyre comprising a r g 

radiX^exte^H 3 ^ P ' y °^„Eu y S 
radially extending inextensible cords and a 

read supported by a breaker assembly the 



the breaker. In one example of such a 
construction a decoupling layer of rubber 85 
is positioned in the centre region of the 
breaker assembly between two of the p is 
as described in U. K. Patent No. 1 327 195 
In this way the stiff support mav be 
provided where i, is most needed, adja^em 90 
he tyre shoulders and the centre of the tyre 
read may be more flexible to ensure good 
impact resistance. 5 

f,i, P L cfe ? b,y thc maxin ium axial width of? 
1 MO»- 'of ,h r assen ? b| yj s in 'he range 90"/ to 95 
(J 10^ of the axial width of the tread J 

Although at the present time it is 
preferred that the inextensible cords are 



,483,053 



steel cords it is anticipated that as other 
inextensible materials are developed they 
may become equally satisfactory for the 
purpose of this invention. 
5 The invention will now be described by 
wav of example with reference to the 
accompanying drawings of which: — 

Figure I is a cross-sectional view of a tyre 
having a triangulated breaker assembly; 
10 Figure 2 is a perspective cut-aqay view of 
the breaker assembly plies of the tyre of 
Fig. I showing their relative bias angles, 
and 

Figures 3a, b and c show diagrammatic- 
15 ally alternative breaker assembly ply 
arrangements. 

As shown in Figure I a 10.00-R-20 tyre 
consists of a tread I supported by a breaker 
assembly consisting of three breaker plies 2, 
20 3 and 4, beads 5 and sidewalls 6, a carcass 
ply 7 of radially orientated steel cords 
extending from bead to bead. 

The radius of curvature R of the radially 
outer surface of the tread of the tyre in a 
25 meridian plane is 660 mm, and the axial 
width W of the tread is 215 mm whilst the 
maximum axial width B of the breaker 
assembly is 200 mm. The ratio of breaker 
width tread width is thus 93% and the ratio 
30 of tread radius to width is 3.02 to 1. 

As shown more clearly in Figure 2 the 
breaker ply 2 consists of parallel steel cords 
at a bias angle of 45° to the mid- 
circumferential plane of the tyre whilst the 
35 breaker plies 3 and 4 consist of similar 
parallel steel cords and have equal and 
opposite bias angles of 18° to the mid- 
cTcumferential plane of the tyre, the ply 3 
being biassed in an opposite sense from the 
40 ply 2. 

In the tyre shown in Figures 1 and 2 
referred to above the breaker assembly 
consists of breaker plies in which the widest 
ply is innermost and the narrowest ply is the 
45 outermost. - 

Figures 3a— c illustrate other 
arrangements of breaker plies which may 
be utilized if desired. In Figures 3 a, b and c 
the letter */f is used to denote the ply of high 
50 bias angle (40° to 70°) and the letter 'V to 
denote the plies of lower bias angle (10° to 
25°). 

In Fig. 3 j, the ply H is the radially 
innermost ply, the width arrangement being 
55 that the radially outermost ply L' is the 
narrowest and the adjacent ply L is the 
widest. v ^ 
In Fig. 3A, the ply H is the radially 
outermost ply and the widths progressively, 
60 decrease radially inwardly, i.e. 
H>L>L\ 

In Fig. 3c the ply H is again the 
radially outermost and widest ply, and the 
adjacent ply L* is the narrowest ply. 



WHAT WE CLAIM IS: — 6 < 
I . A heavy duty radial ply pneumatic tyre 
comprising a carcass reinforced by a singl 
ply of substantially radially extending 
inextensible cords and a tread supported by 
a breaker assembly, the radius of the 70 
curvature of the radially outer surface of 
the tread in a meridian plane being such 
that the ratio of said radius of curvature to 
the axial width of the tread of the tyre is in 
the range of 2.75 to I to 3.5 to 1 , the breaker 75 
assembly comprising at least three 
superimposed plies of inextensible cords, 
the cords of two of the plies having equal 
and opposite bias angles relative to the mid- 
circumferential plane of the tyre and the cords 80 
of a third ply having an angle relative to the 
mid-circumferential plane different to the 
angle to said plane of the cords of the said 
two plies. 

3. A tyre according to claim 1 or 2 85 
wherein the angle of the cords of said two 
plies to said plane is in the ranee 10° to 
25°<\. 

4. A tyre according to claim 3 wherein 

said range is 15° to 25°. $q 

5. A tyre according to any preceding 
claim wherein the angle of the cords of the 
thirdply to said plane is in the range 40° to 
70°gT 

6. A tyre according to claim 5 wherein 95 
said range is 40° to 50°. 

7. A tyre according to any preceding 
claim wherein said third layer is the radially 
outermost layer of the assembly. 

8. A tyre according to any preceding J00 
claim wherein the plies of the breaker 
assembly are not directly superimposed on 
each other across the full width of the 
assembly. 

9. A tyre according to claim 8 wherein 105 
said plies are not directly superimposed in 

the centre of the assembly. 

10. A tyre according to claim 8 or 9 
wherein a discoupling layer of rubber is 
disposed between two of the plies in the 110 
central region of the assembly. 

11. A tyre according to any preceding 
claim wherein the innermost ply of the 
assembly is narrower than at least one of 

the other plies. 1 15 

12. A lyre according to claim 11 wherein 
the outermost ply is the widest ply. 

13. A tyre according to any one of the 
preceding claims wherein the inextensible 
cords of at least the ply or plies of the 120 
breaker assembly are steel cords. 

14. A tyre according to claim 1 
substantially as described herein with 
reference to, and as illustrated in. Figures 1 

and 2 of the accompanying drawings. J 25 „ 

15. A tyre according to claim I 
substantially as described herein with 
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